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STliDIES ON EUWHKfLLS HEFlAPAPllJATUS (NEMATODA: 
1X3BRILIDAE) THE PREDOMINANT NEMAfODE INHABITING THE 
BOTTOMS OF LAKES ALBERT AND ALEXANDRINA, SOUTH AUSTRAl.lA 

by Alan F. 

Summury 

Bird. A. F (l^y5i SiuJies on tunihnluK hejitiifhipiikuua (NcmiiicKia . Tobrilidaci the predominant nematode 
inhahnmip Ihe Honorn.^ oflakes’ Albert iinJ Alexandrine. South Austmlia Trans R St*c. S. Aust 119(3). I33-141, 
to Noveiiihcr 1995. 

Lutahnhis hffKufU/ffilfatUb. a cosmofndiian frcsli water iiLmiaitnle hajs been isolated troni Iht boitf>ms ol' Lak> 
Albeit and AleHamlrina Mdiere it eompnses up l»j and 85% of the ncmai»xle populatiun respeeuvely. The 
iMiviroonicnt ai the hntUmis of ihe lakev in Which these nematodes live i.s described and itieasurcincnis of males 
and fetiules from each of ihetw' environments arc compared with ihusc of a South Atfican populmion. There 
arc Hignilicani diircTenccs in tail length between the Auslraltan and Soulh Arriean populations. Fgg lading m 
die Au.slrahan population has been observed and ts desenhed- The presence of crystalloid .structures in these 
nematcxles has been nt'ieJ aruJ (he possibility otTheir occunencc being ass»x:iatei1 with incrciiseiJ salinity is discussed. 

Kl s W'.iir.os: Liitohrifas hi'pHtpaptllolnix, neinalodeSt Lake Albert. I.*ikc AleXandrina. sediment eggs, 
rnorvthulogy, measurements, crystalloids 



Intnnliu'lion 

T he nematode Futohrilux hepiapapillams (Juuberi 
& 1979) Tsalrvlikhin, I9HI ha.s a world wide 

disfribiitivin in a range of freshwater habimis. In South 
AuNtralia this nematode ueeurs at various sites Oil the 
.shon^s of Luke Alexandnna and Hmdmarsh Island al 
ilic mouth of the Miinay River (Nicholas ev al. 1992) 
and was the most common species cxlrucred from a 
suiiiplc dredged from a depth of 3 m at the southern 
end of Lake Alexandnna. To date no studies have t»ccn 
published on mcasiiicntenis of this nematode nor of 
its presence or absence at the bottom (d’ the adjacent 
Lake Albert. 

In Ibis paper I compare nieitsureinents of males and 
feniules K)\ F. hcpUipupillutus frtun Lake^s Albert and 
Alexandrina with those from Soulh Africiin populations 
(Swart Heyns 1988). I also describe their hahiuits 
and their proporlion.s to other ncniatodc species found 
in these habitats, as well as the percentage of E. 
hepUfpapillariis containing cry^stalloid inclusions. 

Materials and Methods 

CoHectUm of material 

Samples were collcacd using a bcnlhk grab from 
the bottoms of Lakes Albert and Alexandrina ai the 
following localities. For Lake Aleximdrina the 
ei>lleeting ^ite was at the navigation marker No. 84 
I Fig, I site [I)). The Luke Albert collecting site was 
2-} km off shore from the town nl Menirtgie with 
compass bearings 135'’ on the town's water tow'er. 
285'^on trees i»ri the Co«'>rong side olThe lake, 205*^ on a 



^ J Fl.iyford Road Miidiam S. .Aum. .5062. 



headland on the port side and on a barren hill top 
on the slarbuard .side (Fig. 1 silc [21). In each case 
ihe coniems of the bcnxhic grab were placed in a plastic 
bag and stored in a cooled insulated container, 

7'hc dry weight of the sedirnem was determined by 
allow ing it to gravitate from the water included in the 
benthic sample in a graduated cylinder. T he supernaianl 
was removed by suction and the sediment w'as then 
spooned into a weighed beaker whicii was placed in 
an incubator ai 40'^C. Dehydration was mamlained 
unlil a eonsianl weight was reached. 

Membrane (0,2 /irn) filiered water samples from the 
lakes were taken slmuluineotisly with the sediment 
samples taken with the benthic grab. Salinity was 
calculated from electrical conductivity (Nicholas et al. 
1992) and a range of elenienis was analysed Using ihc 
technique of Zarcinas and Carlwrighl (1983). Particle 
size of the.se samples w'as measured using various 
leehniqiies as described by Beech (Nichola.s er al 
1992). 

A large plastic container was filled with lake water 
from the sampling site and this water was used to dilute 
the samples during the sieving procedures used to 
separate the nematixJes. This consisted of passing the 
samples through 2 mm, 850 710 /im, 250 gm, J20 

gm and 90 gni sieves. In samples containing much 
sand, further sieving through 75 /ini. 53 gtn and 38 
sieves was undertaken. However, in the case of 
Lake Albert samples, the sediment which passed 
through Ihe 90 /im sieve w'ould have blocked the 
remaining three sieves. Accordingly, Ihe material 
obutined on the 120 gm and 90 grn sieves was diluted 
to Ikcililalc micn>scopic i^bservaiion and aliquots were 
examined under the dissecting microscope. The 
nemattxles were picked out alive on mounted eyelashes, 
their movement iiidicaling their presence in the sample. 
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They were placed in a test tube in a small volume of 
llltcred lake water and an equal volume of boiling 
di>uble strength FA 4! 1 solution (20 ml 40% 
formaldehyde and 2 ml glaeial acetle aeid In 78 ml of 
distilled water) (Hooper 1%6) was added to the shaken 
suspension of nematodes. These specimens were 
processed to pure glyecrol using Seinhorst’s (1959) 
method and mounted in anhydrous* glycerol on slides 
sealed to a covcrslip by molten paraffin as described 
by De Maeseneer and D’Hcrde (1965). Nematodes 
fixed and processed into glycerol in this manner were 
photographed with Ilford Pan F 111m. Living 
nematodes, for example females laying eggs, were 



photographed using Ilford Della 40U film. These 
nematodes were observed and photographed using a 
Vanox AHBT research microscope equipped with 
bright field and interference contrast (Nomarski) 
optics- 

Ke.su Its 

The water environment 

Lake Albert is a relatively large body of water about 
16 km X 10 km connected to Luke Alexandrina, which 
is approximately 30 km x J5 km, by a narrow channel 
of water (Fig. 1). 




Fig. 1 Map showing the location of a>llccting sites (1) and (2) in Lakes Alexandrina and Albert respectively. 



Table. 1. Analyses of major soluble ions in water from the shores of Lakes AleAandrinct and Albert sampled on the same 
day at a six monthly inierxal and fnmi ^xaier sampled from the middle of luike Albert at a later date. 



Date 

(Site) 


Locality 


Na 


Cl 


mgl ' 
0\ 


Mb 


K 


S 


ds ni ' 


TSS» 

•Tc 


29 April 1993 


Alexandrina 


48 


82 


15 


11 


5 


6 


0 42 


0.03 


(shore) 


Albert 


214 


348 


38 


33 


!2 


22 


1.6 


0.10 


22 OcL 1993 


Alexandrina 


54 


105 


9 


8 


3 


7 


0.4 


0.03 


(shore) 


Albert 


200 


375 


34 


31 


10 


22 


1-5 


0.10 


20 May 1994 
(mid-lake) 


Albert 


m 


265 


34 


28 


10 


16 


1.23 


0.06 



E,C. = electrical conducfivity (deci-.siemens nr) 
’• XSS = total soluble salts (e.slimaled percentage; 
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The rcsulis e»t (he analyses of water collecled from 
l.akes Albert and Alexandrina arc given in Lable I 
From ihese results it can be seen dml there is mostly 
a ihrec-io four- (bid diflcrcnec in the loiul soluble salts 
in water samples collected from the shores of the two 
lakes on the same day These diflerences in the majoi 
ions persisted in water samples taken s(\ rnonths later 
Liable 1), 

Jhc salinanf t^mv'numvm 

The surface 15 cm of the soil at the btmoiti of Lake 
Albert consists of a slimy sediment, largely composed 
of clay which made uy* 4H-bl% of samples i>f this 
surface sediment or slime laki!n from various parts of 
the lake as the top component ol core samples (Tayloi 
&L Poole 1931). 

It was estimated that only |/6th of the sediment from 
Lake Albert etmsisled ol stilid muleriul. J his material 
comprised hl7c day\ 25% sill. 5% fine sand and less 
than 1% coarse sand. 

77 /(» 

J he most common nematode in the Lake Albert 
sedimc.nl, Eutobrilus hepkipapiUaius, comprisetl up l<» 
87% of the nemauxie population; the remainder mostly 
consisted of mimhvslcnds. Similarly the benthic sample 
from Lake Alexandrina cnmiprised up to 85% £. 
hvpfapupHUitus. 

The ratios of larvae, males and females were similar 
m two diflercm collections from Lake Albert In one 
instance an aliquot containing 1.37 nematodes had 43% 
larvae. 16% males and 41% females. In the (niter 
harvest the ratios were 39%. larvae, 23% males onJ 
38% females In an aliquot eoniainitig E. 
hvj*tapapilluJU\ frinit (he Luke Alexandrina benlhie 
Numplc, (he ratios were 51% larvae, 37%. males and 
12% lemales. An obvious difference between these Iw'o 
pupulutioiis was the presence of crystalloid inclusi»>ns 
(Hig. 2) in 32% of the nematodes from Lake Albert 
whereas none was obser\cd from the I,ake Alexandrina 
sample. 

Comparison of popuUnions (f\i heplapapillalus 

Specimens from both lakes were measured and 
cijTtipared with each other and with those from South 
Africa iSwart ik Heyns 1988). Ir can be seen t lahle 
2) that the males of these three populations are siimlar 
in many respects. For example they are of similar 
length, have the same body width at the anus and have 
similarly-sr/ed copulatory spicules. Diflcrcnces in 
rnaximum body width and pharynx length could not 
be analysed siatisncally due to the .absence of certain 
measuaMiicnt.s of the South African population. There 
is, however, a significant difference in fail length 
(F<0.(.K)1) between the Australian populations (Lake 
.Mhcrl with a mean of 179 /^m and Lake Alexandrina 
with a mean of 173 j,im) and the South African 
population (mean of 244 ^m). Ibis significant 



difference miail length is no! so pronounced 
in the lemales ofihc.se popniatums (Table 3i. I’lie males 
of k. hvplapapidala^ iFig.s 3. 4) have a dioichie 
reprovlucti VC .system consisting ol a pali ol testes, a vas 
deferens und eiaculatorv duel connecting with the 
copulatory spicules. The most obvious components of 
the male's accessory slniclurcs arc the seven 
.supplcmcrilary organs (Fig. 4) from which its specific 
name is derived. 

The distances belw'ccn these .supple mcnlary organs 
in the .South African population have been measured 
(Sw'url Al Heyns I9SS) and so can be coinpared with 
the Auslralum populations Mc-asmvmenfs ol the 
Australian populations arc expressed a.s percentages 
of the sum of these disUirices rather than us direct 
measurements This is because direct nieasuremcnls 
using coded and uncoiled ncinaioiles revealed a 
signitlcanl ditlcrcnec in the mean value ol the distance 
between supplements in Ihc coiled (27.9 /uni and the 
uncoiled <41.4 gmi i /’<0(30l) Hnw/evor. wmen the.se 
distances were cxprcs.scd as percentages of the sum of 
the distances bet ween stipplements. there was no 




Fig. 2 PhiMograpli of v»ari of uii aduli female kuinhrilus 
hiphipiipilUmts that had Kxn maimained in siuillow distilled 
water in a Petri dUh for over a. month prim- to being 
ptiotugiaphvil. Bright field optics showing the presence of 
naiiicn>as cryslullitnl hoilies (siiuill jrn;W's). Stale bar = 
2U <»m 
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Taui.i-Z. Cumptinson qf mi'iuurfmenfs <tf tJiffrrrni impttlaiinns ttf omia i>/’FjiU)hrilus hcptapapilLuiis. 



.Ml mGasurements /iin 
Part>i mcMsured 


1\ilKikam;i l-"iirc<r 
Cape Province. Soulh Atnca 
(Swuri & KevnK lOSHi 
n • 7 

Range Mean 


Cake Alhcri 
Souih AuMru(i.j 
(pie^cm iiudvi 
h * 3 
kange 


Mraii 


•SD 


I-ilkc Alcvamlrm,^ 
SouUi AuKlritliii 
(pn-sent slmlvl 
n . 5 

Range Mean 


Sl^ 


U«h 1> length (Lj 


IS.SO-2IJ0 


l‘*20 


IK7.3 2IX1U 


I931 


±57 


IhOD 1900 


IMV(V 




Max. bodv width 




53^ 


n. 1.77 


7! 


±5 


00-70 


66 


±4.1 


Ptirtryn.x length 






305 -.07 


3II 


Ml 


27IMI5 


290 


±18 


fin) length 


2lI-UKy 


244 




t7M 


iO 


140-192 


)7.3 


±20 


BfKly width iinur. 




.38-' 


.364! 


38 


±2? 


.<2-40 


38 


f3.6 


S^ifulc 


4X-57 


5.3 1 


50-55 


54 


±2.2 


52-56 


.S.3 


±1.8 


C;uhcmutuliiiii 




J7 0 


2J 3n 


3| 


±5.7 


30- .36 


-3.3 


±2.7 


Pc Man'^ iiiiiicck u 


32.1 41..^ 


.36.2 


25,6-30 


27 


41 X 


28 1-31.3 


29 


1I..3 


Dc Mafi'^* indices h 


5.1 -5.3 


5i 


5.7-6.6 


f> 1 


iJU 


6.1 7.0 


6.6 


i^»4 


Dc Mans, mdicc!. l 


6.2-8.K 


T.9 


ni4 II h 


ni.K 


in .5 


9 M-12 9 


ll.l 


tlJ 


Dc Man'^ik indicc.N u' 


5.H-8.0 


6.5 


4 4-5.3 


4.7 


104 


4,±4.K 


46 


±<i.: 


’ . ,** calculated froii 


1 data ot Swan & Heyns ||98N) 















Tmui 3. Ointfuinson of ttwasuirmtms of dttft'rvnt pt^pidaiions of pv/w/rs uj liuiobrilu>* hcpiypjipilljuiiv 



.Ml mcasun'iiii’nii /ini 
Carls ftieaxurcd 


TsilMkiima 

Capo Province. Soutli Aliiva 
(livvj^rtA: Hcyns |98X) 

Range Mean 


1 akf Albcrr 
Soulh Auvlraliii 
Iproicni study] 
n • 5 
Range 


.xlcan 


.5D 


Lake Alcxatulrii 
South Auslialia 
(picsciil study ) 
n - -5 
Range 


iia 

Mean 


SI) 


Hodv length (1.) 


1720- 22X0 


2040 


2187 2254 


2209 


1l30 


1940 1700 


20<J4 


±128 


Max. tsuJv width 




61)^' 


87-9> 


K8 


±6 


t5-H2 


74 


±8.2 


Chiirvnx |i:nyih 




.i85*- 


.33a JK2 


35K 


tis 


285 34.5 


320 


122 


laif length 


228-337 


292 


218-268 


24C 


±20 


224-296 


261 


±27 


Body w iillh al unuH 






4» . 4.5 


42 


t2 


36-40 


3K 


±2 


Dc Man's- iiiditC!. V 


.39-18 


41 


4.»-17 


45 


±1 


33-4H 


40 


±6.0 


Dc Man’s invlicc^ u 


78-41 


34 


13-27' 


1> 




26-34 


28 


±3.2 


l3f Man*< indices h 


4.8 5.9 


5 3 


5 9-n 6 


62 


±0.3 


6. 1-6.9 


66 


±0.3 


Dc Man's indit'es c 


6.1-9 0 


7,1 


Ki-m2 


9 3 


±0,8 


7.4-8.7 


8.1 


±0J 


Dc Man's imlavs t' 


6.80 n.o 


8.7 


5..1-6.5 


58 


±0,5 


6,2-7.4 


6.8 


±0.4 



calculated from data ot Swart »Sd. Hcyns (198S) 



stgniliauU dilTerence (/^>0.05) between Hie means o\ 
coiled (14.3%) and uncoiled (also 14.3%) ncmalodes 
Thus expressing dislancc.s between supplements as 
pcrcenlages rather than actual measurements when 
making comparisons between nematodes that are coiled 
into various shapes provides a standardised measure 
tor difterenily-coiled nematodes. 

Measurements of the Ausiralian populations were 
combi tied to obtain a pooled estimate of the means and 
standard deviations Because these values appeared 
normally distributed, standard deviations of the South 
Atricun values were calculated assuming a normal 
distribution (Table 4). 

The positions of the Australian population male 
supplementary organs differ in some respects from 
those of the South African population (Table 4) 
although these differences arc niit sigmllcanl except 
(iM‘ the S 2 and S< (F'<0.01), These differences appear 
minor comparcil with the similarities that exist between 
the populations. Thus the female.s (Tabic 3) are of 
similar length and have a similar vulval position 
although the Svnilh African populatioii appears 
narrower with a longer pharynx and 0 significantly 
longer tail. The females of this .species (Figs 5, 6) are 
didelphic and arnphidelphic. The gcnilal tract (Fig. 6) 
cxMisists of twary, short oviduct, pars dilalala and uterus 
(hat may contain oval-shaped sperm 



luxwf* 

The laying process was itbscrv'cd in a specimen 
collected the previous day from Lake Alexandrina. It 
was ill a silting drop slide in Tillered Lake Alexandrina 
water (0.2 /^m membrane). F.gg, laying took place at 
23"C and was very rapid, the actual emergence of the 
egg being ci»mplclcd m several seconds. The whole 
process w'as filmed (Fig. 7) (Ilford \F I 400 film) 
The egg is shown moving from the pars dilarata into 
the uterus (hig. 7A, B) and from there into the vagina 
dig. 7C, I)). FJuring the final stages oflayirig, the egg 
moves from the vagina to the exterior through the vulva 
(Fig. 7R, F, G, H). The egg which is oval (ellipsoidal) 
within the nematode assumes a spherical shape soon 
after laying (Fig. 8) It has a mean diameter of 70.8 
/im (4 2.0 SD) including the shell which has a mean 
thickness of 8.4 ^m (±0.6 SD). riiis compares with 
in litew measurements of llxeJ material of 7.3.5 gm 
X 48.9 /<m including an egg shell thicknc.ss of 5.5 gm 
(Swart Ai Hey ns 1988). 

Oiscii.ssioti 

Over (lO years ago lay lor and Hx>le of CS&IK Division 
ot Soil Research (now CSIRO Division of Soils) 
published the resulks of a soil survey of (he bed »>f Lakr 
Albert (Taylor ^ Fbolc 1931). This work lesullcd from 
ix request by the appropriate branches of both the Stale 
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TABLb 4. Comparison of measarements of distances between supplementary organs, expressed as percentages oj the 
of the distances between supplements, in dijferent populations oj males of Eutobrilus hep UJpapiliatus. 

— . - .. t A T oLta Al^»vQnHrln^^ 



Parts measured 



Tsitsikama Purest 
Cape FrovUice, South Africa 
(Swart & Heyns l98Si 



Lake Albert 
South Australia 
(present study) 
n = 5 



, hepUJpapiliatus. 

Lake Alexandrina 
South Australia 
(present study) 
n 6 







n = j 
Range 


Mean 


SD* 


Range 


Mean 


SD 


Range 


Mean 


SD 


Cloaca 


► S7 


7.6 11.4 


9.3 


±1,6 


4.7-11.8 


8.5 


±2-6 


9.141.8 


9.8 


±1.1 


S7 


» 


7 6 9.2 


H.3 


±0,7 


6.0-9.9 


8.1 


±1.4 


8.7-12.3 


10.3 


±L3 


Sb 


^ S3 


8,8-11.3 


10.2 


+1-1 


9.74 2.2 


ll.l 


±1.2 


10.3-13.0 


11.6 


±0.9 


S5 


* S4 


16.24 7.x 


17.4 


+0..7 


16.5-23.1 


20.1 


±2.8 


17.0-21.7 


19.1 


±1.6 


S4 


♦ S3 


14.4-17.6 


15.6 


+1.4 


13.245.3 


14.3 


±1.0 


12.3-15.3 


13.6 


±1.1 


S3 


► S2 


19.9-21.6 


20.8 


±0.7 


13.349.7 


17.2 


+ 1.7 


15.4-18.2 


16.7 


±1.0 


S2 


► SI 


16.4-20.3 


18.4 


±1.6 


18.6-25.0 


20.7 


±2.5 


15.1-20.8 


18.9 


±2.0 



estimaicd using sample size and range and assuming normal distribution 




Fig. 3. Fholograph of an adult male Eutobrilus heptapapillatus from Lake Albert. Nomarski optics showing pharynx (p), 
intestine (i), pharyngeal glands (g). lestis (t), retraclcd copulatory spicules (s). Scale bar = 100 gm. 

Fig. 4. Photograph of an enlarged portion of an adult male Eutobrilus heptapapillatus from Lake Albert. Nomarski optics 
showing ihe seven supplementary organs (small arrows) and the everted copulatory spicules (s). Note relatively short 
Ujil. Scale bar = 30 gtn. 




rip. 5. Pholopraph of an uduli iiitnaii? Euiohvilus ht'/ytapoptl/uius LaKt* Aib«ri. Mi.>iTrMr!i»ki opliv^ ^'fiowinp pharvnx <p)» 
inlesline (i) ami vulva (v). Scale har = lOO ^iiii 

Fig. 6 Pliuioyruph i»l un enlarged p<jrlinn of af» adull female tiw>bntns ixqmpoinHaua Irum Lake Aibon Notumski opues 
showing Hie didrlphlc ivpmductivc syslcni eomasiing «-»ji each Mde of m'ar> (oV Miiirr fj^iilnci lodL pars dilaiain lueius 
lio and vulva (v). Seale bar — 30 
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Fig. 7. Photographic sequence of egg laying in Eutohrilus hepfapapillatus. Nomarski optics. Arrows indicate vulval opening. 
A. B. Movement of the egg from the pars dilatata to the uterus. C., D Movement of the egg from uterus t() vagina. E., 
F, , O. The process of laying as the egg passes from the vagina to the exterior via the vulva H. The newly laid egg. Scale 
bar - 50 /tm. 
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I U) 

and ComiiKinweaUli Governments regarxling rhc 
Icasibilily of using the soil at the boirom of the lake 
l(>r agriculture alter it had been drained Taylor and 
Poole (1931) showed that the drained lake would be 
unsuitable for agrleullural purposes. Thus, at u tune 
when the clearing of land was in full swing, these 
workers were able to show, as a result oC >nif 
survey, conducted under diTTicult conditions, that 
drainage of this lake would have been a cosily mistake. 
Furthermore, their detailed results (Taylor l\x>le 
|d3J) provided valuable infonnation on which to base 
further studies of the lakes benthos 

Taylor Sl Ptxile ( 1931) reported that I/ake Albert was 
tmcc connected to the saline waters of the Coorong 
by an ancient river channel which persists today as a 
lagcHin extending from the southern side oi' the lake 
(Fig. J). Thus, although Lake Albert is not now Hushed 
through by waters of the River Murray, as is Lake 
Alexandrina. it may once have K*en w hen the risei was 
in Hood 

The barmgcsai the mouth vil the River Murray wvre 
no\ built until 1940 so that al the time of Liylor’s and 
Poole’s survey iluring March to April 1930 when ihe 
river was running low'. Lake Alexandrina had become 
very saline as a result of incoming sea WcUcf. I hus 
water from Luke Alexandrina was making the water 
Iroin Lake .Albert mote saline and “was not p»TtuhJc 
lor humans and taken unwillingly by stock until 
accustomed to ir (Taylor <&. Pt>ole 1931). Today, due 
to the pre.sence of the barrages, Lake .Alexandrina is 
much less sulinc than il was and although the quantities 
of soluble salts umlaincd in its water can mid do vary 
from lime to time depending on ri\er Hushings. it is 
clear fioin the samples collected on the same day from 
both lakes at a .vix-monthly interval (Table 1) lhal Lake 
Albert has a higher conceniralion of .soluble sails than 
Lake Alexandrina during nomial river flow. Nicholas 
<7 ul (1992) have shown that the conceniralion of 
soluble salts in water collected from sites on the- shore 
of Lake Alexandrina varies from month to nuinth and 
hence il wa.s necessaty' collect water Iroin the Iwxi 
lakes on the same day so that valid conipansons could 
be made. 

It is iiiieresting to speculate whether or noi rhc 
presence of crystalloid hixlies observed in F. 
heptapapillafiLs rr(.»m Lake .Albert but not in specimens 
of the nematode collected on the same day from Lake 
.Alexandrina when it.s soluble suit values were low', 
might be associated with increased salinity in these 
lakes. Crystalloid bodies were found in E 
collected (roni Lake .Alexandrina both 
al the water’s edge and from the bottom of the lake 
in 97% of the nematodes examined (Bird vi al. 1991) 
but no correleation was luade with the .salinity of the 
lake at that time. Ht>wcvcr, c.xaniinalion of these dma 
shows that the eonccntration.s of .sodium and chloride 
ions ( fable 2 - Nicholas et ul. 1992) were greater than 



those obtained trout this lake during the present study 
(Tabic 1). rurlheniiore, CiUitrary 7u our linclmgs that 
ricmatotles maintained iii aquaria over a period ivf rwiv 
months "appeared lo be free of crystalloids.’ 1 have 
found rhal there was an almost ihacdold iricrea.se in 
both numbers of /:. htittufHtpillalus \i\K\ Iheir crystalloid 
comeni when mud from Lake Albert was placed in ao 
aquarium tank, coveted with l.akc Albert water and 
left for four inomhs with occasional aeration. Undu 
these conditions, the nitio of larvae to Icmalcs to malex 
was S5 : 12 : 3 ol which 93% contained iTystulloiils. 
T he laigc number of lamie present would probably 
be clue lo relatively rccein hatching from egg.s and the 
lt)w number ol adults to lack of food. T’ho incrca.se in 
the percentage of crystalloids present fnmi 32% to 93% 
in nematodes kept in an aquarium tank for lour months 
would probably be due lo an increase in the 
concentration of soluble suits due lo evaporation from 
the lank. This particular baich off.akc .Albert water 
(collected on 20 May 1994) had initial sodium ymJ 
chloride ion readings ol' 1X8 and 265 mg I ' 
respectively (fable I) which arc apparently high 
enough to induce the development iT ciysialloids. 

The occurrence and |H)ssihle functions of crystalloid*- 
in a iiuinbcr of genera ol aqiuilit. free -living ncmauxJes 
l 1 a^^• hecfi rvror<led by various workers' (Bird vi ui 




Fig 8, Phoiograph nl* treshly laid ♦>( EufoOrUus 
hvptiipiiptlluiu.\ Bright rictd i ipiics xht i ng vulva ( v ) anJ 
sphcliCal (c) w<(n (heir rr|aliivly tliivK shells (e-M 
.Seiilc hwr — 21) 



\ SCMATOni f KOM LAKES ALBLKI* AND ALF.XANDRFNA 



Ul 



19*^1 1 hur CIS Nc1 nil ck-^T v»Jf L‘vidence lor ihc-ir ruiictioii 
hrts hccn uHiiincd. 

Clearly tunher research is required lo lesi wheihcr 
these crysuiJIojd slnicliires are prixluccd in the 
nemaUKlcs m resf'stn.se to changes in thcii cnviromnem 
and whether or m»l they are a innnircstation »)!’ a 
disenst‘il slate, wNincc they appear hr he assueiaved nh 
small regular panicles ihul rc.semhle leosulieJful 
vuuscb m some respects (Bird tn ai. 1991) 

I ihmk that ihus nciruitode which prcdomiruiies ifi the 
sedimciif at the boitom i»f (hc.se lake^ Is t 
hi pinpapUUtUis allhnuglu as will he discussed helow, 
there are some ditlerences hetwren Uie Australian and 
Soiiih Alriean populaiiMiis h has ulJ the churaclcristics 
of il? Subldmily (Eufobrilinae) dest:ribcd by Tsal(3likhin 
(1^83) iMlTidy, hedgehog- like supplementary organs 
(Fig. 3). u mu.seular vagina, and well-dilYerenriaiixl 
(cnutle genital system (Fig. and well -developed and 

rounded pharyngea) glands. Snmlarlv, n is less than 
3.5 mm in length and it has the described species 
characteristics of a eufide viiihniit pronounced 
annulalions, head hnsltc.s that do not exceed 14 ^ni 
and, most obvious of all. males vyilh seven 
supplementary organs. U dtres nui quite Hi Tsalolikhins 
key m having leniales whose tails are not ten ume.s 
greater than the body width at the anu.s (Table 3) hut 
this also applies lo the South Alriean Specimens (Sw-urt 
Al Hey ns I9HK). However^ the.se various morphological 
diflerenee.s are likely to be reflecuons of var lability 
between different popiilaiions of this species of 
nematode rather than suggesling iliar tlir Australian and 
South African nemaUHles are different species. 

Another apparent difference is lhal the egg, airhough 
vwal-shapcd when within the female, becomes nnund 
when laid (Fig.s 7. 8) However, it seems likely (hal 
egg measurements ir> the past may have all 



been made while (he eggs were within the female in 
fi.ved material. 1'he transition from oval within lire 
leniale to spiierical on laying is, however, illustrated 
by Tsalolikliin (1983) in his book. .Since eggs of these 
species can nol be idemified unless laid from an 
idcmificd female, iheir shape for taxonomic purposc.s 
IS lishxl in the description of the genus F.utohrilus as 
oval (Tsalolikliin 1983), Furthermore, since n.Kation 
leads to shrinkage, mea.su rements from fixed material 
will always be lower than those lor unfixed, freshly 
laid eggs. 

The combination ot Lharaciers described above 
placc.s ihcse w<uni.s llrmly in the Tobrilidae, Minor 
ciillerences beiw'een the populallons in South Au.slralia 
and South Africa are not considered significant and 
the wiirm.s are confidently referred to as E. 
hephipapiUatus. 

Much remains uj he learnt about this cosmopolitan 
neniaiode. Its feeding habits, rates of growth and 
loiigeviiv in the lakes are unknown. Such informatitm 
is needed if its value as an indicator of environmental 
pollution in these environments is to be determined. 

AcknowledgmoiiU 

I wish lo I hank Angela Reid, CSIRO Rioincirics Unit 
for the sUilistjcal analyses, the Soils Division, CSIRO 
for accommodalion, facilities and expertise, including 
that of Adrian Bccch. and (he Zoology Departmem. 
University of Adelaide for lacilities and equipment and 
especially for the help of Ian McGrailh. I thank Jean 
Birti for help with cullecling and Jean Bird, Lester 
Cannon. Mary McHugh and Warwick Nicholas for 
con.stniclive criticism of ihe manuscript. This work 
was made possible by a grant from the Australian 
Biological Resources Study ftir which I am mo.sl 
grateful. 



References 



Kikr». A F.. MrCMiRP, S. O- & Nu Uoi \.s, W L (1991) 
Obscrvaiinns on cfyslalloid bodies in the pseudocofiom 
»»1 Entohrilns J. Nenuitof, 23, .V^-a7. 

D( MAiSKNttR, 1 Al D'Hfrde, I, (I9b.3) M^lhodes utili.sees 
pnwi leliiile Ucm ;»nguil|iilex libre.s du sol. Rrvui' ih* 
{'Aynnpiurr. 1^. 441 417. 

Ihnn'iK. D. J. f(9KU)[ (fjriilliiig. Ining, ;%laming Lind 
lunuiKing ncnialodc'v pp. 59 80 h\ Southey. .1. K (Fd.) 
l.uh^raiorv Melhtul.-. for Work with Plaifl and Soil 
Nciilaloder iMMSO. London I, 

Nic iioi AS. W. 1. . Biwo, A F. Br.K ii, 1 A. ik Sjlwaiu. 
A C. 11992) The nemaiode Uun*i of ihe Murray Ktver 
ewiuarv, .Souih .Au.siralici: the utfccis ol the barrages .it; mss 
ilN mouth. nyJrobitfluyin 234, 87-101. 

.SilMiriftsi, J. W. (19^9) A rapid iiicflhi>d (nr rhe iraii.ster of 



nematOiles rnytn fixative to anhydrou.s glycerin. 
Ntmuhtlnyicu 4. 67 h9. 

SwARi. A, i Ht vNs. J. (1988) Rcdcscription nf 
hqmyvipillowy {Soii6cn Sl Heyns, 1979) Tsulolikhin, 1981 
Nvilh iiole.s nn iLx innipholngy and po.H.Hihle excretory .system 
(Ncntaloda Tohrilidac). Ph\tnph\lacltcu 20, lUl -iViS. 

I'avior, j. K. lii: Pocn K H G. (19.^1) Report on the soils 
of the bed of Lake Albert. -Souih Auslrallu.,/. Onw. sricnl 
inti. Rf S. Aust. 4. S.V95. 

Tsacolichin. S, j. (1983) “Nemai‘Kle Lmihe.s Tobrilidae and 
Tnpylidae world fauna” (Nauka, Leningrad). 

ZA-KriNAS, B. A Si Caki wKioH j . B. (I98.b Analysis of soil 
and plan! material by inductively coupled plasma -optical 
omission speciromciry. Division of Soils Tech. Paper No. 
•45. r.SIRO, Australia 




